Influence of polyol additive on enzyme catalytic selectivity towards different substrates.
Sorbitol, added as a depressor of water activity in the reaction medium of yADH, can modify the kinetic behaviour of the enzyme towards the four substrates tested: ethanol, propanol, butanol and pentanol, as well as towards the coenzyme NAD. All apparent Km values of the alcohol substrates and NAD decreased as the additive concentration increased. However, the additive-caused modifications of the enzyme activity were found to depend on the carbon-chain length of the alcohol substrate, in other words, the catalytic selectivity of the enzyme towards different substrates was changed by the additive. These results and supplementary experiments suggested that sorbitol may have two opposing effects on the enzyme: the positive effect leads the enzyme to adopt a conformation which is more accessible to its substrates; while the negative effect results in a diffusional constraint for the enzyme reaction. Observed results were the combination of the two opposing effects.